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      The US Surgeon General concluded that second-
hand smoke exposure (SHSe) harms the health of 

children, and there is no risk-free level of exposure.  1,2   
SHSe puts children at risk for diseases such as respi-
ratory and middle ear infections, child asthma, and 
decreased lung function.  3-6   SHSe also leads to chil-
dren’s behavioral problems  7   and may contribute to 
early smoking initiation.  8   National prevalence of 
youth SHSe varied from about 64% to about 50% 
between 1999 and 2008, with about 32 million youth 
exposed in 2007 to 2008.  9   Among lower-income pop-
ulations child exposure rates may be even higher.  10   
SHSe is a global epidemic.  11   

 Tobacco smoke may pose a longer-term risk to 
children’s health via contamination of indoor sur-
faces and house dust (termed thirdhand smoke expo-
sure  12  ). Volatile toxic compounds from smoke deposit 
onto surfaces in the home or car and off-gas into the 
air for months.  13,14   Nicotine in tobacco smoke residue 
combines with other agents through oxidative pro-
cesses to produce recognized carcinogens.  15   Reduc-
ing indoor cigarette smoking can reduce thirdhand 
smoke exposure. 

 Most interventions have focused on smoking cessa-
tion or changing smoking patterns of caregivers.  16-18   
However, they were not consistent in reducing 
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child aged 8 to 13 years who was exposed to two or more cigarettes per day or had a urine coti-
nine concentration  �  2.0 ng/mL were randomized to control or SHSe reduction coaching groups. 
During eight in-home sessions over 5 months, coaches presented to the child graphic charts of 
cotinine assay results as performance feedback and provided differential praise and incentives 
for cotinine reductions. Generalized estimating equations were used to determine the differen-
tial change in SHSe over time by group. 
  Results:    For the baseline to posttest period, the coaching group had a greater decrease in both 
urine cotinine concentration ( P   5  .039) and reported child SHSe in the number of cigarettes exposed 
per day (child report,  P   5  .003; parent report,  P   5  .078). For posttest to month 12 follow-up, no 
group or group by time differences were obtained, and both groups returned toward baseline. 
  Conclusions:    Coaching preteens can reduce their SHSe, although reductions may not be sus-
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tal Nutrition Program for Women, Infants, and Children, other 
social service providers, public libraries, YMCAs, local stores 
(eg, Walmart, Food 4 Less, “99-cent” stores), swap meets, inter-
net, local publications, and community health fairs.  Figure 1   
details the recruitment process. A total of 18,673 contacts were 
made. Interested families who reported a child 8 to 13 years of 
age living in the home were contacted by telephone for screening. 
A total of 1,837 telephone screenings, spanning June 2004 through 
March 2007, identifi ed 616 potentially eligible families. Of these, 
388 families completed a baseline interview in their home, and 
211 families were eligible for the trial. Nine families refused and 
one was lost, leaving 201 enrolled. 

 In each household, one target child (TC) and one target parent 
(TP) completed interviews. Most TPs (82.6%) were biologic 
mothers; 9.0% were biologic fathers. If more than one child 
qualifi ed, the one with the most recent birthday was selected. Par-
ents signed informed consent and children signed assent forms. 
Follow-up data collection was completed January 2008, with 80% 
of participants completing all measures. 

 Incentives:   Participants were compensated for completing 
interviews ($10 to $30 per measure for the TC and $20 to $50 per 
measure for the TP, the amount escalating with each measure to 
improve cohort maintenance). Additional incentives related to 
cohort maintenance were available to all families ($25 raffl es for 
returning contact information postcards) and to families assigned 
to the intervention group (see “Intervention” section). Birthday 
cards with $5 gift cards were sent to the TP and TC. 

 Timeline and Group Assignment 

 Four interviews were conducted: baseline, posttest (month 5), 
and follow-ups at months 9 and 12. Following the baseline mea-
sures, families were assigned at random to coaching or control 
conditions. After the fi rst 47 families had been enrolled, it was deter-
mined that some TCs had low urine cotinine levels ( ,  2.0 ng/mL) 
despite qualifying based on reported exposure. To balance condi-
tions for cotinine, and protect power, randomization for subsequent 
families was stratifi ed by baseline cotinine level ( ,  2.0 ng/mL 
vs  �  2.0 ng/mL). Forty-eight families were randomized within the 
low stratum and 106 families within the high stratum. 

 Randomization was designed and implemented by the mea-
surement coordinator. A random assignment list for all participants 
was generated in advance of starting recruitment. Random num-
ber tables were used to select for coaching or control condition 
based on even or odd number, respectively. To ensure balanced 
groups, assignments were made in pairs. That is, the fi rst assign-
ment was based on the random number table, and the second 
assignment was the alternate group. Predictability was minimized 
because consecutively enrolled families were unlikely to be ran-
domized consecutively. Enrolled families were assigned to one of 
several different interview staff, and varying lengths of time were 
required for families to complete baseline measures. 

 Procedures 

 Study procedures were approved by the San Diego State Uni-
versity Institutional Review Board  , approval/protocol number 1456. 
Following completion of baseline measures, trained research assis-
tants delivered 10 min of health education about exercise, diet, 
and safety, without reference to tobacco. The primary recipient 
was the TC, but all members of the household were invited. 

 Following receipt of cotinine results and cotinine-stratifi ed 
randomization, research assistants (not interviewers) notifi ed 
fam ilies if they qualifi ed for the study; the fi rst coaching session 
was scheduled for families assigned to intervention. Families 
assigned to the control group were unaware of specifi c coaching 

children’s SHSe. Of 36 trials to reduce child SHSe 
in the Cochrane Review,  19   all targeted adults, but 
only 11 resulted in signifi cant decreases in child 
exposure. 

 The behavior of exposed individuals is an under-
studied area of SHSe reduction.  20   In previous trials for 
families with children with asthma,  21-23   we noted that 
some children who attended parent coaching sessions 
reported that they left the room when a smoker lit a 
cigarette, or they asked an adult not to smoke in the 
house. These observations raised the question of 
whether children could be coached to protect them-
selves from SHSe. Baseline data collected in the cur-
rent project indicated that preteens who avoided 
smokers had lower SHSe.  24   The purpose of the current 
trial, Project Sirocco, was to determine whether 
coaching, feedback and incentives provided to high-
risk, ethnically diverse preteens residing in families with 
a smoker could reduce SHSe in their homes and cars. 

 Materials and Methods 

 Inclusion Criteria 

 Families were eligible for the baseline interview if they had a 
child from 8 to 13 years of age who lived in a home with a least 
one smoker, and they were eligible to continue in the trial if the 
child had reported exposure to an average of at least two ciga-
rettes per day in the previous week or had a urine cotinine con-
centration of at least 2.0 ng/mL. Families were excluded if they 
planned to move out of the county within the next 12 months, if 
the child did not live in the home at least 4 days per week, or if the 
child reported tobacco use in the past 30 days or  �  10 cigarettes 
smoked in their lifetime. 

 Recruitment/Cohort Retention 

 Screening and Baselines:   Families were recruited from multi-
ple agencies and direct contact. Sources included the Supplemen-
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 Coaching methods included contingency contracts that speci-
fi ed negotiated long-term goals for target behaviors to be attained, 
role-plays, and liberal reinforcement consisting of points (exchange-
able for small prizes) for meeting behavioral objectives and 
gift cards for achieving cotinine reductions. In behavior-shaping 
procedures, coaches provided differential praise and points for 
increased or novel behaviors leading to SHSe avoidance. At each 
session, the coach and TC set short-term (2-week) goals for 
behavior change, which would lead to attainment of the long-
term goals. These behavioral objectives could include the TC reduc-
ing exposure in one specifi c location or time (eg, excusing himself 
or herself from a specifi c exposure situation, asking a smoker to 
smoke outside while TC’s favorite television show is on). After 

procedures and continued in the study with measurement visits 
and cohort retention phone calls only. 

 Intervention:   Individualized coaching (analogous to athletic 
coaching) and cotinine feedback for SHSe reduction were guided 
by previous research  21-23   and the Behavioral Ecological Model,  25,26   
with emphasis on reinforcing change in adolescents’ avoidance of 
SHSe. TCs in the coaching group were told that the goal was to 
help them reduce/eliminate their SHSe. Coaching was provided 
one-on-one to TCs during eight in-home 30- to 60-min sessions 
over 5 months, with a brief phone follow-up “booster” in between 
the in-home sessions. Topics addressed in each session are illus-
trated in  Table 1  . 

  Figure  1. Participant fl ow. BL  5  baseline; Ctrl  5  control; SHS  5  secondhand smoke; TC  5  target child; 
TP  5  target parent; Tx  5  treatment.   
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collected urine samples using a sterile collection cup following 
instructions for a clean catch. Samples were shaken for 20 min 
and pipetted to vials prior to delivery to the San Diego State 
University Chemistry Laboratory; two vials were frozen for qual-
ity control. Assays followed Clinical Laboratory Improvement 
Act guidelines (Centers for Disease Control and Prevention), 
and results were confi rmed by statistical and quality control evalu-
ations. Assay validity was confi rmed by an in-house profi ciency-
testing program using National Institute for Standards and 
Technology cotinine in urine reference material #8444 (National 
Institute for Standards and Technology; Gaithersburg, Maryland), 
and by blank urine samples spiked with known amounts of 
cotinine perchlorate. Samples were analyzed for cotinine using 
isotope-dilution liquid chromatography-tandem mass spectrome-
try with a limit of detection of approximately 20 parts per trillion 
(0.02 ng/mL) and limit of quantitation (LOQ) of 100 parts per 
trillion (0.10 ng/mL). The 2.7% of values falling below the LOQ 
were recoded to the midpoint between the LOQ and limit of 
detection (0.06 ng/mL). 

 In past studies, we found some cotinine values outside the 
range that might reasonably be attributed to SHSe. There were 
two such values—3,912.5 and 164.5 ng/mL, each confi rmed by 
blind laboratory analysis of split-half urine samples—among the 
4,392 samples for the 201 children in our longitudinal subset. We 
Windsorized these values, replacing them with the next highest 
value, 76.8 ng/mL. For approximately 14% of the urine samples, 
split-half reliability samples resulted in Pearson  r   5  0.996. For 
outcome analyses, all split-half values were averaged to produce 
the best estimate at each assessment. 

 Reports:   At each measurement visit the TP and TC completed 
separate interviews, averaging about one-half hour in length. Ques-
tions included demographics; family health care; tobacco use and 
SHSe levels; opinions and policies; and social and ecological 
determinants of smoking, SHSe, and other health risks. Measure-
ments were recorded for quality control. Recordings were com-
pared with hard copies and corrections made and feedback 
provided to staff. Most errors were corrected, resulting in  .  99.9% 
correct across measures. Interviewers were blind to group assign-
ment and investigators other than the measurement coordi-
nator were blind to group-specifi c results until all data were 
collected. All participants were informed to not discuss any other 
involvement with project staff (eg, coaching sessions) during 
interviews. 

 The TC’s recent SHSe level was measured using a timeline 
follow-back (TLFB) method. The TLFB has been previously vali-
dated for a variety of behaviors.  28-31   The TP and TC were sepa-
rately asked to recall the number of cigarettes to which the TC 
was exposed on each of the 7 days prior to the interview. To prompt 
accurate recall, exposure was assessed for specifi c periods (morn-
ing, afternoon, evening), in specifi c locations (home, car, other), 
and by a specifi c smoker (TP, other parent, other person). Stud-
ies suggest that reported measures of SHSe yield valid results.  32, 33   
This study used both parent and child reports of exposure in 
order to enable comparison with past studies that used only par-
ent reports and to use the child reports as the more proximal 
“observer” of his/her own behavior/environment. Both measures 
were predictive of cotinine.  34   

 Reported exposure, which has been shown to be reliable and 
positively associated with cotinine level, served as the secondary 
outcome measure. Two additional outcome variables were used 
in validation analyses. TCs reported whether they left the room 
in the most recent instance of SHSe, as an exploratory index 
of avoidance practices. TCs also reported whether there was 
a complete ban on smoking in the home. This too was exploratory 
because we reasoned that preteens would not have the authority 
to establish smoking bans in their homes. 

achieving success with these goals, the location, time, and so forth, 
would be expanded in steps that were as large as realistically attain-
able. At any given session the TC may have had multiple behavioral 
goals. Reinforcement (praise and points) for meeting behavioral 
objectives was based on the TC’s report. If the TC reported engag-
ing in novel methods of avoidance, these too were reinforced. 

 Additionally, cotinine assay results from previous weeks were 
presented to the TC in graphic form using a line chart with 
10 levels ranging from “very dangerous” to “fantastic” on the 
y-axis. Reduction to a lower level, or maintenance at minimal 
exposure, was reinforced with praise and $5 or $10 gift cards rela-
tive to the cotinine reduction. Actual cotinine values were never 
presented to the TC; this allowed the coach latitude to shape 
reduction in level based on the TC’s baseline instead of absolute 
level. 

 Coaches were undergraduate and graduate students with majors 
in counseling, public health, social work, and psychology. Coach-
ing sessions were audio recorded for quality control feedback to 
coaches in weekly case review meetings. Supervisors provided 
suggestions to tailor coaching to individuals and situations. 

 Measures 

 Biomarker:   Cotinine level is a reliable and valid tobacco-
specifi c biomarker of SHSe among nonsmokers and served as 
the primary outcome variable.  27   At each measurement visit, TCs 

 Table 1— Project Sirocco Coaching Session Topics    

Session Topics

1 SHSe and Health. What is secondhand smoke? Why 
should we care if other people are smoking around us? 
Do you know any health problems that can result from 
being around tobacco smoke?

2 Tobacco Products. Cigars, cigarillos, pipes, cigarettes, 
cloves, menthols, hookahs, chewing tobacco, and snuff. 
There are many kinds of tobacco products that release 
harmful smoke into the air.

3 Where’s the Smoke? Tips on communicating with 
smokers: let them know you care about them, let them 
talk and listen to what they say, be patient and know 
that you may not come to an agreement regarding 
changing smoke exposure the fi rst time you talk with 
them.

4 Smoking as Problems: Beaches and Cars. Why do you 
think that people smoking at the beach could be a 
problem? Why do you think that people smoking in a 
car could be a problem?

5 Tobacco Games, Jokes, and Riddles
6 Smoking Outside California. Do you think that laws 

about smoking are the same or different in other states 
besides California? Do you think smoking habits are 
different in other countries?

7 Tobacco True or False Test (Quiz)
8 Generalization of Problem Solving Methods/Skills 

Learned During the Coaching Sessions. Review various 
ways to handle big problems that may initially seem out 
of a child’s control.

Phone 
sessions

Between each of the eight in-home sessions (above), 
which occurred every 2 weeks, coaches completed 
a phone session with the child. No new topics were 
introduced during the phone sessions. The focus of 
phone sessions was to check on progress on the child’s 
customized short-term SHSe reduction goal.

SHSe  5  secondhand smoke exposure.
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parents, fewer Hispanics, more non-Hispanic whites, 
and greater parental prompting for smoking assis-
tance (asking the TC to empty an ashtray or bring a 
cigarette). As expected, the enrolled subset was sig-
nifi cantly higher on all four outcome variables, indi-
cating successful implementation of the exposure 
criteria for enrollment in the study. 

 Coaching vs Control Groups 

 Using the same 33 variables and the four out-
comes, we tested the enrolled subset for differences 
by experimental condition; none was signifi cant (all 
 P   .  .10) ( Table 2  ). Randomization to experimental 
condition based on cotinine strata resulted in groups 
closely balanced on strata: 70.0% of those in the 
coaching group vs 71.3% of those in the control group 
were in the high stratum. 

 Statistical Analyses 

 General Statistical Approaches:   For between-groups compari-
sons at baseline (ie, enrolled vs excluded individuals, adequacy of 
randomization), selected variables were tested using Pearson 
 x  2  tests for categorical variables, and  t  tests or Mann-Whitney 
 U  tests for quantitative variables. Longitudinal analyses were based 
on intention to treat. We used log transformation of dependent 
variables to control for nonnormal distributions and heterogeneous 
error variances and report geometric means and medians. 

 Validation of Dependent Variables:   Convergent validity of coti-
nine and reported exposure was assessed by their intercorre-
lation and their correlation with variables (presence of home 
smoking ban and whether TC left the area the last time exposed) 
hypothesized to covary. Zero-order correlations were com-
puted between variable pairs using data from all four interviews, 
baseline to month 12, controlling for within-subjects repeated 
measures. 

 Repeated Measures Analyses:   To examine differential change 
in exposure outcomes over time, we used generalized estimating 
equations (GEEs), with group, time (linear, quadratic, and cubic 
components), and all group by time interactions as the independent 
variables.  35   Unlike analysis of variance, GEE retains cases having 
partially missing data and does not require repeated measures to 
be equally spaced in time. We investigated effects across repeated 
measures in two time periods: (1) intervention phase: baseline 
(n  5  201) to the month 5 posttest (n  5  186); and (2) maintenance 
phase: posttest to the month 12 follow-up (n  5  161). 

 Time was coded as the number of days from baseline that each 
subsequent measure occurred, and was mean-centered to reduce 
collinearity among linear, quadratic, and cubic time terms. No cases 
were excluded from analysis, but data points for measures occur-
ring more than 2 months early or late were dropped. Outcome 
variables were regressed on independent variables specifying a 
Gaussian distribution, an exchangeable correlation structure, and a 
robust estimate of variance. For each model, we removed inde-
pendent variables lacking explanatory power one at a time, begin-
ning with the highest-order terms, until a parsimonious model 
was reached. Analyses were performed using SPSS, version 15.0 
(SPSS, Inc; Chicago, Illinois) and Stata, version 10.1 for Windows 
(Stata Corp; College Station, Texas  ). 

 Results 

 Enrolled TCs consisted of more girls (54.7%) than 
boys, averaged 10.4 (SD  5  1.6) years of age, and were 
predominantly ( .  60%) Hispanics and non-Hispanic 
blacks  . About one-half of TPs (51.2%) were single 
parents, fewer than one-half (43.8%) were employed, 
and about one-quarter (25.4%) had not completed 
high school. Median categorical annual family income 
was $20,000 to $30,000. 

 Enrolled vs Excluded Subsets 

 Of 388 families completing baseline measures, 
individuals not enrolled in the remainder of the trial 
due to ineligibility, refusals, and so forth (n  5  187) 
differed little from those enrolled (n  5  201). Of 
33 comparisons tested, the two subsets differed on 
four variables. The enrolled subset had more single 

 Table 2— Participant Characteristics and Baseline 
SHSe-Related Outcomes  

Characteristic

Control 
Group 

(n  5  101)

Coaching 
Group  a   

(n  5  100)

TC female 56.4 53.0
TC age, y
 8-9 32.6 30.0
 10-11 41.6 39.0
 12-13 25.8 31.0
TC race/ethnicity
 Hispanic 36.6 39.0
 Non-Hispanic black 29.7 24.0
 Non-Hispanic white 18.8 24.0
 Other  b  14.9 13.0
TC has experimented with cigarettes 9.9 6.0
TC is susceptible to trying cigarettes 24.0 30.3
TC’s friend(s) use nicotine products 14.9 17.0
TC strongly believes tobacco smoke 

 is harmful
78.0 81.0

TC says parents always know what TC 
 is doing

54.0 54.0

Mean exposure to antismoking 
 messages, 0-8 scale

2.9 2.8

Mean No. of friends who dislike 
 smokers, 0-2 scale

1.2 1.0

Mean neighborhood smoking density, 
 0-2 scale

1.1 1.1

TP education, y
  ,  12 28.7 22.0
 12 24.8 34.0
  .  12 46.5 44.0
TP is a single parent 56.4 46.0
TP is the biologic mother of TC 85.1 80.0
TP is employed 46.5 41.0

N  5  201 subjects enrolled longitudinal sample. Data presented as % 
unless otherwise noted. TC  5  target child; TP  5  target parent.
 a Pearson  x  2  tests for categorical variables and  t  tests or Mann-Whitney 
 U  tests for quantitative variables showed no statistically signifi cant 
group differences (all  P   .  0.10).
 b Includes Native American, Asian, Pacifi c Islander, mixed, unspecifi ed.
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coaching of smokers or caretakers—could reduce 
preteens’ SHSe in homes and cars. Our objective 
marker of total nicotine exposure (cotinine assay) 
showed signifi cant and greater reduction among 
coached youth than the control group. This was sub-
stantiated by signifi cant differential exposure reported 
by preteens and near-signifi cant differential exposure 
reported by parents. 

 Although reactivity to measures may have been 
responsible for some decline in the dependent mea-
sures in both conditions, a number of features raise con-
fi dence in the reliability of the observed outcomes. 
The selection procedures obtained youth similar for 
those who qualifi ed compared with those who did 
not, and random assignment resulted in balanced 
groups. Loss to follow-up was minimal and use of GEE 
modeling conserves information in the presence of 
missing data. Reported measures were remarkably 
free of data-collection error, and cotinine assays 
were extremely precise. Coaching procedures were 
closely monitored. Corrective feedback ensured higher-
quality coaching than might have been possible 
otherwise. 

 The fi delity of the trial and the consistency of results 
across dependent variables and across previous trials 
directed to parents make us confi dent that these 
results are generalizable to similar populations. Despite 
likely generalizability and overarching fi delity,  36,37   sub-
optimal cotinine feedback and less-than-ideal coach-
ing procedures may have contributed to the observed 
return toward baseline level of SHSe for youth in the 
experimental condition after completion of the coach-
ing phase. 

 Because of delays in receipt of laboratory results 
for cotinine assays, the majority of our cotinine feed-
back deliveries were not within our criterion of 
14 days. Feedback latency may have limited our abil-
ity to reinforce the correct behavior, since the child’s 
behavior could have changed substantially during 
the intervening time since the last urine collection. 
Behavioral science has demonstrated that conse-
quences delivered promptly after behavior occurs have 
maximum reinforcing impact.  38   Investigations using 
more immediate feedback than now possible with urine 
cotinine assays or air nicotine dosimeters are war-
ranted. Current pilot studies with in-home particle 
monitors (N. E. Klepeis, PhD; S. C. Hughes, PhD; 
R. D. Edwards, PhD, MPH; M. F. Hovell, PhD, MPH; 
T. Allen, PhD; M. Johnson, PhD, et al, unpublished 
data, July 11, 2011) promise a feasible solution to the 
problem of delayed reinforcement by providing real-
time exposure feedback to the whole family. 

 We also observed substantial qualitative differ-
ences within and across coaching staff members. 
Although most demonstrated face valid coaching 
skills, we do not now have a basis for determining the 

 Intervention Delivery 

 Of youth in the coaching condition, four individu-
als completed zero sessions, and 75% completed all 
eight sessions. Only 41% of all coaching sessions were 
considered “timely” (completed within 14 days of the 
urine collection). Because phone sessions were boost-
ers to maintain continuity while cotinine assays were 
still in process, data were not maintained on their 
completion rate. 

 Convergent Validity of Outcome Variables 

  Figure 2   shows the correlations for key depend-
ent variables expected to be related. Each pair was 
associated in the hypothesized direction and statisti-
cally signifi cant. 

 Intervention Phase Effects 

 In the baseline to posttest period, the decrease in 
cotinine level in the coached group was more than 
twofold that in the control group ( Table 3  ), yielding a 
two-tail signifi cant group by linear time interaction 
effect ( P   5  .039) and a quadratic main effect for time 
( P   5  .037) ( Fig 3  ). For the TLFB report by TC of his 
or her SHSe, both groups declined substantially, with 
a greater decrease in the experimental group than in 
the control group, yielding a group by linear time 
effect ( P   5  .003). For the TLFB report by TP of child 
SHSe, the interaction effect was similar ( P   5  .078). 

 Maintenance Phase Effects 

 For the posttest to month 12 follow-up period, 
there were no signifi cant group, time, or group by 
time interaction effects for either urine cotinine or 
reported SHSe. This indicates a lack of maintenance 
of intervention effects. 

 Discussion 

 No previous studies have targeted preteens as the 
primary recipients of coaching to avoid SHSe. This 
trial was designed to test whether coaching and coti-
nine feedback provided to preteens—without direct 

  Figure  2. Validity correlations among biologic and reported mea-
sures related to secondhand smoke exposure (all  P   ,  .001). Correla-
tions for TP reported exposure and bans are given in parentheses. 
See Figure 1 legend for expansion of abbreviations.   
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 Signifi cant intervention results encourage us to 
recommend follow-on trials to build on the fi ndings 
of our study and address its limitations. Clinical pro-
viders, especially those delivering medical, dental, 
and optometric care, might offer feedback and brief 
versions of coaching to adult smokers, preteens, or both 
to determine the most effi cient version of an inter-
vention to protect children from SHSe that might 
be effi cacious in clinical care. Our previous study of 
similar brief coaching to prevent smoking initiation 
resulted in signifi cant protection of preteens  40   and 
our ongoing orthodontia trial is testing avoidance 
of SHSe and promotion of healthy diet and activity 
(M. F. Hovell, PhD, MPH, unpublished data, July 11, 
2011). 

 We believe the results of this study set the stage for 
the research needed to develop practical pediatric 
and pulmonary clinical interventions that may be effi -
cacious when delivered within an existing clinical 
system. Recent evidence suggests that brief interven-
tions with children with asthma could reduce asthma 
morbidity.  41   The ultimate establishment of such pro-
grams in diverse clinical services offers the possi-
bility that most patients would obtain clinical advice 
repeatedly in most years, so that the cumulative effect 
might be more powerful than when tested in just 
one specialty (eg, pediatrics). This might contribute 
substantially to a larger culture change that prohibits 
SHSe in private homes.  42   
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specifi c procedures most responsible for changing 
youth behavior. Component analyses of coaching proce-
dures are required to identify the features of coach-
ing that are most responsible for changing a youth’s 
behavior. With identifi cation of functional compo-
nents, it should be possible to invent scoring systems 
to provide more precise feedback and ensure higher-
quality coaching. It also should be possible to quantify 
the fi delity of coaching interventions in future trials. 

 Moreover, although immediate feedback, praise, 
and incentives from a coach may reinforce a child’s 
avoidance of SHSe, they may not be suffi cient to 
sustain behavior change after they are discontinued. 
Theoretically, engineering ongoing social reinforce-
ment for such avoidance from the child’s peers and 
family members could contribute to maintenance of 
SHSe reduction.  39   Future studies should test preteen 
coaching procedures with and without concurrent 
advice to parents to support the preteen’s effort to 
avoid SHSe. 

 Table 3— SHSe-Related Outcomes, at Baseline and Posttest, by Experimental Condition  

Group Variable

Baseline Posttest

Change,  a   %Geometric Mean 95% CI Geometric Mean 95% CI

Control Urine cotinine (ng/mL) 4.10 (3.29, 5.08) 3.68 (2.85, 4.69)  2 10.4
Coaching Urine cotinine (ng/mL) 4.14 (3.27, 5.18) 3.13 (2.48, 3.90)  2 24.4
Control Child TLFB report, 

cigarettes/d
2.21 (1.93, 2.52) 1.98 (1.70, 2.32)  2 10.2

Coaching Child TLFB report, 
cigarettes/d

2.45 (2.12, 2.84) 1.73 (1.55, 1.94)  2 29.3

Control Parent TLFB report, 
cigarettes/d

3.37 (2.62, 4.28) 1.67 (1.24, 2.17)  2 50.5

Coaching Parent TLFB report, 
cigarettes/d

3.42 (2.78, 4.17) 1.39 (1.02, 1.84)  2 59.2

The geometric mean of raw values (and 95% CI) is given as an indicator of central tendency for these variables, which, due to skew, were log 
transformed for analyses. TLFB  5  timeline follow-back.
 a Percent change in the geometric mean, from baseline to posttest.

  Figure  3. Change in cotinine (ng/mL) from baseline to posttest 
by experimental condition. Plots are of fi tted values modeled by 
the generalized estimating equations procedure.   
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